have presented considerable evidence to show that Mgff ions increase the affinity of vasopressin and oxytocin and their synthetic analogues to their receptors in blood vessels and enhance the contractile action of these hormones on many types of vascular smooth muscle. These findings have been recently confirmed and extended to other blood vessels (4-6). Preliminary experiments performed in our laboratory, utilizing rabbit aortic strips, have shown that Mg++-free solutions differentially affect not only drug-induced contractions but calcium and magnesium contents as well (13). The present report serves to extend and document in detail these findings.
METHODS
A total of 250 white female rabbits (New Zealand strain, l-7-2.8 kg in weight) and 450 preparations were utilized for this study. After sacrificing the animals by a blow on the head, the thoracic aortas (from aortic arch to diaphragm) were excised rapidly and immediately placed in cold KrebsRinger-bicarbonate, cleaned, freed of surrounding connective tissue, and cut into helical strips as described previously (7). The Krebs-Ringer solutions (with and without Mg++) were oxygenated continuously with a 95 % 02-5 % CO2 mixture and kept at 37 C (pH 7.2-7.4).
As a precaution against the production of interfering metabolites placed on ash-free filter paper (Whatman, No. 42) , at which point the suture ties on both ends of the strips were rapidly dissected free and the strips were then pressed delicately between the filter paper for 10 sec. The strips were then rapidly placed in preweighed platinum lo-ml crucibles (A. H. Thomas Co.) for wet weight determinations. After determining the wet weights, the platinum crucibles containing the strips were placed covered in an oven at 110 C and kept there overnight (16-20 hr) prior to dry weight determinations.
(Controls showed no further losses in weight even if stored 3 days at 110 C.) Then, 0.1 ml of concentrated hydrochloric acid (HCl) (Fisher Scientific, ACS) was added to each of the crucibles containing the dessicated, weighed strips. The crubicles were returned to the drying oven (110 C) for 3-4 hr in order to digest the strips prior to ashing. If this latter precaution was not adhered to the tissue would splatter during the ashing procedure.
Most of the tissues were ashed to white residues at 550 C (Thermolyne type 1500 furnace) overnight (16-18 hr). This procedure was found to be quite adequate for analysis of Ca+f and Mg -t-t by atomic absorption spectrophotometry (AA). However, on preliminary AA analysis for Naf and K+ we found only trace quantities of K+ ions (< 5-10 mM/kg wet weight).
Upon subsequent analyses we found that the 550 C ashing temperature for K+ analysis in rabbit aorta, and to a lesser extent for Na+, would result in a quantitative loss of these alkaline earth metals. To eliminate the quantitative loss of EC+ and Na+ we had to ash the aortic strips to a white ash at 410-425 C for 24 hr. (Control experiments showed that the Ca++ and lVg++ contents of tissue ashed at this temperature were not different from those obtained at the higher temperatures-550 C.) The tissues started to lose Kf and Naf at 450-475 C. Atomic absorption spectrophotometry. A 0. l-ml quantity of concentrated
HCl was added to all the ashed specimens and allowed to mix with the residues for a period of 2 hr. The mixtures were then brought to a volume of 2. Influence of magnesium on e~inephrine-and barium-induced contractions. The absence of 1.2 InM Mg+f not only significantly shifts the dose-response curve for epinephrine slightly to the right, but results in a marked reduction in maximal response (Fig. 2) &OS). The calcium-to-magnesium ratios, however, rose almost 100 % (f rom a little over 3 on the average to almost 6).
Influence of Mg++ on total sodium, potassium, and water contents. Table  2 demonstrates that the absence of 1,2 mM Mg++ from the Krebs-Ringer solution for a period of 1 hr (total incubation time = 3 hr) fails to significantly alter either the Na+, K+, or water contents. These values are in good agreement with those reported previously by Dodd and Daniel (22) for rabbit aorta.
DISCUSSION
The present experiments demonstrate that extracellular magnesium ions 1) differentially affect drug-and hormoneinduced contractile responses of vascular smooth muscle, and 2) affect the content of calcium and Mg++ ions in vascular muscle. Contractions induced by certain agonists such as angiotensin, potassium, and especially acetylcholine are potentiated in the absence of magnesium, while others are either depressed (e.g., epinephrine and barium) or not affected (e.g., serotonin and histamine). The absence of Mg++ appears to result in three distinct types of effects on drug-induced contractions : 1) An increased affinity of certain drugs for their specific receptors or active sites in rabbit aortic smooth muscle with a concomitant increase in maximal contraction. This is supported by shifts to the left in ~~50 drug concentrations and by parallel shifts of doseresponse curves (DRC) for angiotensin and especially acetylcholine, with the latter hormone not only showing the greatest affinity for its receptor in the absence of Mg++ but the greatest degree of potentiation of the maximal response. In this context, it is rather interesting note that the EDGO concentration as well as the DRC for potassium are also significantly shifted to the left in a parallel fashion, possibly indicative of a receptor-type event in activation of contraction, in arterial smooth muscle, by this monovalent cation. 2) A loss of affinity of a hormone for its receptor in rabbit aorta (as denoted by a parallel shift of the EDGE concentrations and the DRC to the right) together with a decreased maximum response (e.g., epinephrine). There is, however, no doubt from the present data and that reported previously that this divalent cation, Mg++, shows a much greater interaction in this regard with neurohypophyseal hormones on all types of smooth muscle (visceral, vascular, and myoepithelial) (6, 28, 39, 40, 42, 43, 52) 
